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Incomplete registration and reporting of culture-confi rmed 
childhood tuberculosis diagnosed in hospital
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where they should be recorded in the TB register. Two 
previous studies from South Africa showed high rates 
of unsuccessful hospital-to-clinic down-referrals—21% 
in Gauteng and 31% in KwaZulu-Natal3,4—but these 
studies did not focus specifi cally on children. A study 
at fi ve local PHCs in the Western Cape Province 
showed that 54 of 354 (15.3%) children with TB were 
not recorded in the facility-based TB registers. All of 
these children were diagnosed at the adjacent referral 
hospital and a high proportion had disseminated dis-
ease.5 The nature of incomplete reporting and treat-
ment outcomes was not documented in that study. 

We were concerned about larger scale underreport-
ing of hospital-diagnosed TB in children, and specifi -
cally whether reported provincial data underestimate 
the true burden and severity of childhood TB.

The aim of this study was to assess the complete-
ness of registration in children with culture-confi rmed 
TB diagnosed at a tertiary referral hospital in the pro-
vincial electronic TB register, and to describe their TB 
treatment outcomes.

METHODS

This was a review of routine information from health 
services collated through different sources using a ret-
rospective cohort design. 

Study setting 
The Tygerberg Children’s Hospital (TCH) in Cape Town, 
Western Cape Province, serves as a referral hospital for 
a large surrounding geographic area (30–40% of the 
provincial population). In 2007, the TB notifi cation 
rate in the province was 994.2 per 100  000; children 
aged 0–13 years were reported to have contributed 
17.1% of the burden, with a TB notifi cation rate of 
620/100  000 (unpublished data, Western Cape Depart-
ment of Health). Bacille Calmette-Guérin (BCG) vacci-
nation is routinely given at birth; coverage in 2005 
was 99%.6 

There is no routine in-hospital administered system 
or register to record children diagnosed with TB. A se-
nior paediatrician at TCH (HSS) maintains a database of 
all children routinely diagnosed with culture-confi rmed 
TB as part of ongoing TB surveillance, drug suscepti-
bility testing (DST) surveillance and to ensure compre-
hensive clinical care.

Sources of laboratory and clinical 
surveillance data
All requests for Mycobacterium tuberculosis culture are 
sent to the in-hospital division of the National Health 
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Setting: The South African National Tuberculosis Pro-
gramme (NTP) recommends the registration of tubercu-
losis (TB) patients at community clinics. TB in children is 
often diagnosed at referral hospitals, and there are con-
cerns as to whether these children are accurately refl ected 
in routine NTP reporting.
Objective: To assess the completeness of registration of 
children with culture-confi rmed TB diagnosed in a refer-
ral hospital, in the routine provincial electronic TB register 
(ETR.Net), and to describe TB treatment outcomes.
Design: A retrospective cohort study including children 
aged <13 years diagnosed with culture-confi rmed TB at 
Tygerberg Children’s Hospital from July 2007 to June 
2009. Data on demographic, clinical and referral factors 
were collated from hospital data sources. Electronic 
matching was used to identify children in the provincial 
ETR.Net.
Results: Only 166 of 267 (62%) children were registered 
in ETR.Net. Children with TB meningitis and death prior 
to referral were signifi cantly less likely to be registered. 
Treatment outcome data were available for only 70% of 
children; favourable outcomes were reported in 56%. 
Conclusions: A large proportion of children diagnosed 
with confi rmed TB at a referral hospital were not regis-
tered, resulting in underreporting of the burden and se-
verity of childhood TB. Routine surveillance of childhood 
TB should include linkage of hospital data.

Routine surveillance is required by national tuber-
   culosis programme (NTP) managers for decision-

making and planning. If the quality of data is poor or 
incomplete, the burden and extent of tuberculosis (TB) 
may be inaccurately estimated, leading to poorly in-
formed decisions and planning for TB prevention and 
treatment.

The South African NTP has adopted a decentralised 
model for TB care, encouraging routine diagnosis and 
treatment at community primary health clinics (PHCs).1 
In the Western Cape Province, South Africa, TB regis-
ters are kept at community clinics and at selected spe-
cialised TB hospitals where case-fi nding services are 
provided. Based on NTP guidelines,2 TB patients should 
be registered and recorded at this level, irrespective of 
where the diagnosis was made. Health facility-based 
paper TB registers are captured monthly in electronic 
form (ETR.Net). Provincial and national reporting of 
TB surveillance data in South Africa has used ETR.Net 
since 2004. 

Following diagnosis at a referral hospital, TB patients 
are usually referred to their local PHC for treatment, 
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Laboratory Service (NHLS). Mycobacterial culture is routine (My-
cobacterial Growth Indicator Tube liquid culture medium [MGIT] 
960, BD, Sparks, MD, USA). All positive paediatric culture results 
are routinely labelled and stored by designated NHLS laboratory 
personnel, and communicated on a weekly basis to HSS. The fold-
ers of these children are routinely reviewed to collect relevant 
clinical and demographic data. 

Following bacteriological diagnosis in the hospital, children 
are typically referred to other health care facilities for initiation or 
continuation of TB treatment and recording. Referrals are mostly 
to PHCs, but also to TB hospitals, secondary hospitals (down-
r eferral) and, infrequently, medium-term chronic care facilities. 
All children who are referred to a PHC for TB treatment should re-
ceive an offi cial referral letter to the clinic at discharge. A copy of 
the letter should be left in the child’s TCH hospital folder. In most 
cases, culture results are only available weeks after discharge and 
referral. As part of hospital surveillance, HSS performs active sur-
veillance for those children with positive mycobacterial isolates 
when a clinical diagnosis has not been made prior to discharge 
from hospital, to ensure initiation of appropriate anti-tuberculosis 
treatment, typically by a nurse practitioner at the local PHC.

Based on NTP guidelines, facility-based TB register data should 
be updated on a daily basis and the register quality validated be-
fore capture in ETR.Net. ETR data updates are performed monthly, 
and data are aggregated for quarterly reports. All patients who are 
diagnosed and started on drug-susceptible TB treatment regimens 
should therefore be recorded in the TB registers, and captured in 
ETR.Net. Patients diagnosed with multidrug-resistant TB (MDR-
TB) from the outset are not entered into ETR.Net, as they have a 
separate surveillance system. If a patient is recorded in the TB reg-
ister and started on fi rst-line treatment, but is later found to have 
MDR-TB, the NTP guidelines state that the patient’s treatment out-
come should be documented as ‘failed’, and that the ‘MDR-TB pa-
tient’ column in the register should be fi lled in. In addition, such 
patients should be recorded in a separate paper MDR register that 
is also captured electronically.

Study population and eligibility
All children aged <13 years routinely diagnosed with culture-
confi rmed M. tuberculosis disease at TCH from 1 July 2007 to 30 
June 2009 were included in the study. Although the World Health 
Organization (WHO) international guidelines recommend report-
ing TB in children aged 0–14 years,7 we used 0–13 years as this is 
the classifi cation used for paediatric care at our hospital. Follow-
ing initial inclusion in routine clinical-laboratory surveillance, ex-
clusion criteria were a diagnosis of MDR-TB prior to referral from 
TCH and referral to a different province for management. The ra-
tionale for exclusion of children with MDR-TB is that additional 
surveillance and specialised care services are required for this sub-
population (studies ongoing). 

Summary of data sources, variables and defi nitions
The following sources were used for data collection: TCH elec-
tronic laboratory-based hospital surveillance database, TCH admin-
istrative department data, TCH hospital folders, available TCH 
notifi cation records, TCH TB meningitis (TBM) home-based care 
programme records, discharge summaries of the local TB referral 
hospital (Brooklyn Chest Hospital) and the provincial electronic 
TB register (ETR.Net). 

A comprehensive database was compiled that collated clinical, 
demographic and referral-process hospital data. A second electronic 
source of data was then obtained from the provincial health de-
partment, containing all TB patients registered in the provincial 

ETR.Net during 2007–2010. We used electronic probabilistic link-
ing8–11 software (Registry Plus™ Link Plus, Centers for Disease 
Control and Prevention, Atlanta, GA, USA) to identify all possible 
matches between the comprehensive hospital database and the 
database extracted from ETR.Net using an inclusive approach. 
The software was confi gured to use four demographic variables: 
name, surname, sex and age. Names and surnames were converted 
using the New York State Identifi cation and Intelligence System 
(NYSIIS),12 a phonetic coding system that allows for inconsisten-
cies and variations in spelling. 

All matches were manually and independently reviewed by 
two investigators, initially for correlation of demographic details, 
and second to review the accuracy of the TB episode data. If there 
was agreement on three of the four demographic variables, rec-
ords were included for further review. Further comparison of dates 
was then completed for all matched records to ensure identical 
treatment episodes, again using an inclusive approach. If one of 
the dates in ETR.Net (registration, treatment start or treatment 
outcome date) matched the hospital consultation or culture dates, 
the child was included, allowing a window period of 2 months 
prior to the admission date and of 6 months after the date the 
culture results became available.

Data regarding age, human immunodefi ciency virus (HIV) sta-
tus, sex, reported household TB contact and current TB treatment 
were recorded from the hospital folders. TB cases were classifi ed as 
pulmonary TB (PTB), including hilar and mediastinal lymphade-
nopathy; extra-pulmonary TB (EPTB); or both PTB and EPTB. We re-
port separately on disseminated TB (miliary TB and TB meningitis).

TB treatment outcomes are reported according to international 
recommendations.13 Treatment outcomes were classifi ed as fa-
vourable (treatment completed/cured) or unfavourable (treatment 
failure, transferred out, died or defaulted). For the purposes of the 
present study, an additional category, ‘not evaluated’, was in-
cluded. This category included treatment outcomes that were not 
recorded in ETR.Net, as well as children who were not registered 
in ETR.Net and for whom no treatment outcome data were avail-
able from additional hospital surveillance sources. 

Statistical considerations
Analyses were descriptive, presenting actual numbers and percent-
ages for categorical variables and median and interquartile ranges 
(IQRs) for continuous variables. Hypothesis testing was performed 
using the χ2 or Mann-Whitney U-tests. P < 0.05 was considered 
statistically signifi cant. We used the STROBE (strengthening the 
reporting of observational studies in epidemiology) guidelines 
for reporting.14

Ethical considerations
Ethical approval was obtained from the Research Ethics Commit-
tee of the Stellenbosch University (waiver obtained for informed 
consent), the Ethics Advisory Group of the International Union 
Against Tuberculosis and Lung Disease, the study hospital and the 
provincial and metropolitan health services.

RESULTS

During the study period, 291 children were diagnosed with culture-
confi rmed TB at TCH. Twenty-four were excluded: 22 were diag-
nosed with MDR-TB disease before discharge and two were referred 
to PHCs in another province. Evidence of registration in the pro-
vincial ETR.Net was found for only 166 (62%) of the 267 children. 
Demographic, clinical and referral process factors in relation to 
ETR.Net registration are summarised in Table 1. There was no 
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 association between evidence of registration and the demographic 
variables age or sex. 

The only clinical factors that were signifi cantly associated with 
lack of registration were disseminated TB and death prior to refer-
ral. In a sub-analysis of children with disseminated TB this fi nd-
ing was retained in children with TB meningitis, but not in those 
with miliary TB. TB meningitis remained signifi cantly associated 
with lack of registration even when children who died prior to 
registration were excluded from the analysis (P < 0.01). Ten chil-
dren died before referral for treatment; all were absent from the 
ETR.Net and hospital notifi cation records.

The type of consultation and duration of hospital admission 
were borderline signifi cant as risk factors for non-registration. None 

of the other clinical factors considered, i.e., HIV status, type of TB 
disease (non-disseminated), reported TB contact history, current 
TB treatment at time of investigation or drug resistance, was asso-
ciated with presence of registration in ETR.Net. Some referral pro-
cess factors showed only borderline association (presence of clinic 
referral letter in the hospital folder, and hospital notifi cation 
done), but the type of health care centre to which the child was 
referred was not associated with ETR.Net registration.

Table 2 describes TB treatment outcomes, fi rst showing all 
outcomes for registered children as documented in ETR.Net and 
second, showing treatment outcome data on all identifi ed chil-
dren, including outcome data on non-registered children from 
additional surveillance sources (TCH surveillance database, TBM 

TABLE 1 Demographic, clinical and referral process factors in relation to electronic registration 
of children with culture-confi rmed TB at a tertiary hospital in Cape Town (n = 267)

Not registered
(n = 101)

n (%)

Registered
(n = 166)

n (%) P value

Demographic factors
 Age, months, median [IQR]* 25 [13–51]  23 [12–73]   0.870
 Male sex 51 (50.5)  97 (58.4)   0.200

Clinical factors
 HIV status
  Tested 79 (78.2) 124 (74.7)   0.514
  HIV-infected 21/79 (26.6)  35/124 (28.2)   0.798
  HIV-infected, on HAART  8/21 (38.1)  15/35 (42.9)   0.726
 Type of TB
  PTB only 39 (38.6)  71 (42.8)   0.612
  EPTB only 21 (20.8)  27 (16.8)
  PTB and EPTB 41 (40.6)  68 (41.0)
  Disseminated TB 29 (28.7)  27 (16.3)   0.015
  Miliary TB 12 (11.9)  16 (9.6)   0.562
  TB meningitis 22 (21.8)  13 (7.8)   0.001
 Deaths prior to referral† 10 (9.9)   0 <0.001
 Reported TB contact history‡

  Household contact 42 (41.6)  77 (46.4)   0.099
  Parent on TB treatment 24 (23.8)  40 (24.1)   0.918
   On TB treatment at the time of consultation  5 (4.9)   5 (3.0)   0.419
 Drug resistance
  INH monoresistance  5 (4.9)   7 (4.2)   0.928
  RMP monoresistance  1 (0.9)   1 (0.6)
  Multidrug resistance  2 (2.0)   5 (3.0)
 Type of consultation
  Out-patient 16 (15.9)  41 (24.7)   0.087
  In-patient 85 (84.2) 125 (75.3)
 Duration of hospitalisation, days, median [IQR]*§ 16 [5–29]   3 [9–20]   0.052

Referral process factors
 Presence of referral letter in folder¶ 17/31 (54.8)  68/93 (73.1)   0.058
 Referral decision at discharge to#

  Community Health Clinic 58 (63.7) 125 (75.3)   0.100
  TB hospital 26 (28.6)  28 (16.9)
  Secondary hospital  3 (3.3)   9 (5.4)
  Chronic medium-term care facility  4 (4.4)   4 (2.4)
 Hospital notifi cation done  7 (6.9)  23 (13.9)   0.082

* Mann-Whitney U-test used for hypothesis testing.
† 9 children died in hospital and 1 child died after discharge before culture results were available.
‡ Known TB contact reported for 140/267 (52%) children.
§ Data missing for 9/210 children admitted as in-patients.
¶ Only for those children who were referred to PHCs for TB treatment at discharge from TCH 151/183; 21 folders were not avail-
able for review, and six children were already on TB treatment.
# The denominator here is 257 and not 267, due to the 10 children who died in hospital prior to a referral decision.
TB = tuberculosis; IQR = interquartile range; HIV = human immunodefi ciency virus; HAART = highly active anti-retroviral ther-
apy; PTB = pulmonary TB; EPTB = extra-pulmonary TB; INH = isoniazid; RMP = rifampicin.



Public Health Action Incomplete routine childhood TB registration  22

home-based care programme records and discharge summaries of 
the local TB hospital [Brooklyn Chest Hospital]). Treatment out-
comes were available for only 70% of the children, and favourable 
treatment outcomes were documented in only 56%. Clinical char-
acteristics, referral process factors and mortality data are described 
in Table 3.

DISCUSSION

This study confi rmed our hypothesis that a large proportion of 
children with culture-confi rmed TB diagnosed at a large tertiary 
level hospital are not recorded and registered in ETR.Net, and are 
thus not included in provincial, national and, consequently, in-
ternational TB reporting. Children who were not registered more 
frequently had serious forms of disease and were more likely to 
have died. This implies underestimation not only of the burden 
of childhood TB in this setting, which is already high, but also of 
TB-related morbidity and mortality in children. The study further 
indicates that reported TB treatment outcomes in children may 
be inaccurate. Although treatment outcomes were favourable in 
more than 80% of those recorded, it does not take into account 
that data on approximately 40% of children were not captured, 
and that these children may be a group at high risk for unfavour-
able TB outcomes.

To our knowledge, no other studies in South Africa have ac-
cessed ETR.Net data at the provincial level and used electronic 
matching to evaluate the completeness of registration of child-
hood TB.3,4,15,16 We used the actual source electronic data rou-
tinely used for TB reporting in our province, and were not limited 
in accessing only selected facilities and their registers. We were 
therefore able to identify all children who were registered, irre-
spective of the facility where they accessed care.

As the data collected at TCH form part of ongoing clinical care 
and research, the quality of this source of routine data was good, 
with negligible missing data. Unfortunately, data from ETR.Net 
are captured from TB registers, and there are some concerns re-
garding quality. Examples of problems identifi ed were inconsis-
tencies between treatment duration and treatment outcome (e.g., 
recorded treatment duration of only 2 months, with a treatment 
outcome documented as cured/completed), and incorrect classifi -
cation of treatment outcomes (e.g., children with MDR-TB who 
were not classifi ed as ‘failed’). We were not able to verify true out-
come data in this retrospective study; future prospective studies 
should address this aspect systematically. 

It is important to note that our data do not necessarily refl ect 
poor individual clinical care, but demonstrate limitations in the 
existing surveillance systems linking key data from a large hospi-
tal with recording and registration to the decentralised model. On 
the pathway from diagnosis at hospital level to registration in 
ETR.Net, we have to consider three processes. First is the hospital-
to-clinic referral process, second is accurate recording of registra-
tion and treatment outcome data in the TB register at facility 
level, and third, accurate capture of the information recorded in 
the paper register into ETR.Net. Further studies are required to as-
sess these individual components of the surveillance cascade.

Although our study could not identify any specifi c factors as-
sociated with non-registration in relation to the hospital-to-clinic 
referral process, previous literature has shown that this process is 
likely to be responsible for a substantial amount of non-registrations. 
Two previous studies from South Africa showed signifi cant loss 
specifi cally during this process.3,4 As a diagnosis of TB is made in, 
and the referral done from hospital, it should be the responsibility 
of the hospital personnel to ensure access to care at the PHC. There-
after, PHC personnel are responsible for care, including accurate 
registration as part of monitoring and evaluation in the NTP. Im-
proved systems to capture hospital-to-clinic referral and continu-
ity of care for childhood TB are therefore critically important.

In our setting, children diagnosed with TB meningitis follow 
a different treatment path after the initial months of treat-
ment. Some are referred to TB hospitals for the fi rst few months 

TABLE 2 TB treatment outcomes of children diagnosed with 
culture-confi rmed TB at a tertiary hospital in Cape Town, 
South Africa

Treatment outcomes 
as documented 

in the 
provincial ETR.Net

(n = 166)
n (%)

Treatment outcomes for all 
children, including outcome 
data from additional hospital 

surveillance sources
(n = 267)*

n (%)

Completed/cured 134 (81)† 149 (56)
Defaulted  13 (8)  13 (5)
Failed   3 (2)   4 (2)
Transferred out   6 (4)   6 (2)
Died   2 (1)  14 (5)
Not evaluated   8 (5)‡  81 (30)§

* Additional treatment outcomes included for 28 non-registered children.
† Actual recorded breakdown: completed = 120, cured/completed = 10, cured = 4.
‡ Treatment outcomes not recorded in ETR.Net (n = 8).
§ Includes children with no recorded treatment outcome in ETR.Net (n = 8), and 
children not registered in ETR.Net for whom no outcome data were available from 
additional hospital surveillance sources (n = 73).
TB = tuberculosis; ETR.Net = electronic TB register.

TABLE 3 Clinical and referral process factors among children 
with culture-confi rmed TB and documentation of death (n = 14) 

Deaths
(n = 14)

n (%)

Age, months, median [IQR] 26 [9–84]
HIV-infected*  4 (29)
HIV-infected on HAART  0
Drug resistance
 Rifampicin monoresistance
 Multidrug resistance

 1 (7)
 2 (14)

Type of TB
 PTB only
 EPTB only
 Both

 4 (29) 
 1 (7)
 9 (64)

Disseminated TB†

 Miliary TB
 TB meningitis

 7 (50)
 4 (29)
 5 (36)

Referral decision at discharge to
 Community health clinic
 TB hospital
 Secondary hospital
 Deaths prior to referral‡

 2 (14) 
 1 (7)
 1 (7)
10 (71)

Source of mortality recording
 Hospital surveillance
 ETR.Net
 Recorded in both

13 (93)
 2 (14)
 1 (7)

* HIV status unknown (n = 2).
† Children with both miliary TB and TB meningitis (n = 2).
‡ Nine children died in hospital and one child died after discharge before culture re-
sults were available.
TB = tuberculosis; IQR = interquartile range; HIV = human immunodefi ciency virus; 
HAART = highly active antiretroviral therapy; PTB = pulmonary TB; EPTB = extra-
pulmonary TB; ETR.Net = electronic TB register.
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of treatment, while others are enrolled in a home-based care pro-
gramme. These children are discharged home, but receive their 
treatment and clinical follow-up on a monthly basis from TCH 
until completion of treatment. Although these children are treated 
as out-patients, most of them will never attend a PHC for registra-
tion as they are treated only at the hospital. This highlights an 
additional gap in the processes linking hospital management and 
provincial registration systems. A possible way to solve this is to 
implement a hospital-based register specifi cally for children who 
are not likely to attend a PHC for treatment.

The association between a longer duration of admission and 
non-registration was interesting. We speculate that children with 
longer hospitalisation are likely to be more ill, with more severe 
forms of TB disease, and treatment is most likely started during 
hospital admission. This implies a lower probability of clinic-
based management during the initial months of treatment and 
thus, possibly, also of clinic-based registration. It is possible that 
clinic staff might assume that children who were started on treat-
ment in the hospital had already been registered. In contrast, chil-
dren with a short period of hospitalisation will probably not start 
treatment in hospital but will be referred directly to a clinic for 
initiation of treatment. 

As this was an operational study focusing on routine data, the 
study had several limitations. We only had access to data on chil-
dren diagnosed with culture-confi rmed TB, which represents only 
30–40% of all children diagnosed with TB at TCH. Although we 
included all provincial records, we do not know if non-registered 
children sought care in a different province or from private prac-
titioners. With record matching the most important consideration 
was not to miss true registrations, and thus an inclusive approach 
was used. Children aged 13–14 years were excluded due to local 
classifi cation systems, but this could have resulted in further un-
derestimation of the burden of disease. The natural history of dis-
ease shows that adolescents (especially girls) are at high risk of 
disease progression.17 This study was not able to establish the spe-
cifi c reasons for non-registration or verify data sources between 
PHCs and ETR.Net, and future research is needed to evaluate these 
processes.

Our fi ndings have implications for all three data-linking pro-
cesses in the surveillance cascade. The hospital-to-clinic referral 
system could be improved by implementing a dedicated monitor-
ing and follow-through service in the hospital. An in-hospital TB 
Care Centre has been shown to signifi cantly improve referral suc-
cess in Johannesburg.18 NTP managers should monitor the quality 
of recording and registration regularly by verifying data using 
clinic records, TB registers and ETR.Net entry to ensure that accu-
rate data are collected for TB reporting.

In conclusion, we found that almost 40% of the children diag-
nosed with culture-confi rmed TB at a tertiary referral hospital 
were not included in ETR.Net, resulting in underreporting of the 

burden and severity of TB and TB deaths in South African chil-
dren. Routine surveillance of childhood TB should include link-
age of hospital data.

References
 1 Department of Health. Tuberculosis strategic plan for South Africa, 2007–

2011. Pretoria, South Africa: Ministry of Health, 2010. http://www.info.gov.
za/view/DownloadFileAction?id=72544 Accessed August 2011.

 2 Department of Health. South African national tuberculosis management 
guidelines. Pretoria, South Africa: Ministry of Health, 2008. http://www.
sasohn.org.za/images/TBGUIDELINES2008SFINALFORPRINTINGMARCH09.
pdf Accessed August 2011.

 3 Edginton M E, Wong M L, Phofa R, Mahlaba D, Hodkinson H J. Tuberculosis 
at Chris Hani Baragwanath Hospital: numbers of patients diagnosed and out-
comes of referrals to district clinics. Int J Tuberc Lung Dis 2005; 9: 398–402.

 4 Loveday M, Thomson L, Chopra M, Ndlela Z. A health systems assessment 
of the KwaZulu-Natal tuberculosis programme in the context of increasing 
drug resistance. Int J Tuberc Lung Dis 2008; 12: 1042–1047.

 5 Marais B J, Hesseling A C, Gie R P, Schaaf H S, Beyers N. The burden of child-
hood tuberculosis and the accuracy of community-based surveillance data. 
Int J Tuberc Lung Dis 2006; 10: 259–263.

 6 Corrigal J. Western Cape provincial EPI vaccination survey. Cape Town, 
South Africa: University of Western Cape, 2005. http://www.capegateway.
gov.za/Text/2007/6/cd_volume_7_childhood_diseases_overview.pdf Accessed 
August 2011.

 7 World Health Organization. Guidance for national tuberculosis programmes 
on the management of tuberculosis in children. WHO/HTM/TB/2006.371. 
Geneva, Switzerland: WHO, 2006.

 8 Dunn H L. Record linkage. Am J Public Health 1946; 36: 1412–1416.
 9 Fair M, Cyr M, Allen A C, Wen S W, Guyon G, MacDonald R C. An assess-

ment of the validity of a computer system for probabilistic record linkage of 
birth and infant death records in Canada. The Fetal and Infant Health Study 
Group. Chronic Dis Can 2000; 21: 8–13.

 10 Meray N, Reitsma J B, Ravelli A C, Bonsel G J. Probabilistic record linkage is 
a valid and transparent tool to combine databases without a patient identifi -
cation number. J Clin Epidemiol 2007; 60: 883–891.

 11 Newcombe H B. Handbook of record linkage: methods for health and statis-
tical studies, administration and business. Oxford, UK: Oxford University 
Press, 1988.

 12 Black P E. ‘NYSIIS’. In: US National Institute of Standards and Technology. 
Dictionary of algorithms and data structures. Gaithersburg, MD, USA: 
NIST, 2009. http://www.nist.gov/dads/HTML/nysiis.html Accessed August 
2011. 

 13 World Health Organization, International Union Against Tuberculosis and 
Lung Disease, Royal Netherlands Tuberculosis Association. Revised inter-
national defi nitions in tuberculosis control. Int J Tuberc Lung Dis 2001; 5: 
213–215.

 14 von Elm E, Altman D G, Egger M, Pocock S J, Gotzsche P C, Vandenbroucke 
J P. The strengthening the reporting of observational studies in epidemiol-
ogy (STROBE) statement: guidelines for reporting observational studies. Lan-
cet 2007; 370: 1453–1457.

 15 Botha E, den Boon S, Lawrence K A, et al. From suspect to patient: tuberculo-
sis diagnosis and treatment initiation in health facilities in South Africa. Int 
J Tuberc Lung Dis 2008; 12: 936–941.

 16 Dunbar R, Lawrence K, Verver S, et al. Accuracy and completeness of record-
ing of confi rmed tuberculosis in two South African communities. Int J Tuberc 
Lung Dis 2011; 15: 337–343.

 17 Marais B J, Gie R P, Schaaf H S, et al. The natural history of childhood intra-
thoracic tuberculosis: a critical review of literature from the pre-chemotherapy 
era. Int J Tuberc Lung Dis 2004; 8: 392–402.

 18 Edginton M E, Wong M L, Hodkinson H J. Tuberculosis at Chris Hani Bara-
gwanath Hospital: an intervention to improve patient referrals to district 
clinics. Int J Tuberc Lung Dis 2006; 10: 1018–1022.

http://www.ingentaconnect.com/content/external-references?article=1027-3719(2006)10L.1018[aid=9685722]
http://www.ingentaconnect.com/content/external-references?article=1027-3719(2004)8L.392[aid=6647206]
http://www.ingentaconnect.com/content/external-references?article=1027-3719(2011)15L.337[aid=9685723]
http://www.ingentaconnect.com/content/external-references?article=1027-3719(2011)15L.337[aid=9685723]
http://www.ingentaconnect.com/content/external-references?article=1027-3719(2008)12L.936[aid=9685211]
http://www.ingentaconnect.com/content/external-references?article=1027-3719(2008)12L.936[aid=9685211]
http://www.ingentaconnect.com/content/external-references?article=0140-6736(2007)370L.1453[aid=8915093]
http://www.ingentaconnect.com/content/external-references?article=0140-6736(2007)370L.1453[aid=8915093]
http://www.ingentaconnect.com/content/external-references?article=1027-3719(2001)5L.213[aid=7114150]
http://www.ingentaconnect.com/content/external-references?article=1027-3719(2001)5L.213[aid=7114150]
http://www.ingentaconnect.com/content/external-references?article=0228-8699(2000)21L.8[aid=9685725]
http://www.ingentaconnect.com/content/external-references?article=1027-3719(2006)10L.259[aid=8297968]
http://www.ingentaconnect.com/content/external-references?article=1027-3719(2008)12L.1042[aid=9685727]
http://www.ingentaconnect.com/content/external-references?article=1027-3719(2005)9L.398[aid=9685728]
http://www.info.gov
http://www
http://www.capegateway.gov.za/Text/2007/6/cd_volume_7_childhood_diseases_overview.pdf
http://www.capegateway.gov.za/Text/2007/6/cd_volume_7_childhood_diseases_overview.pdf
http://www.nist.gov/dads/HTML/nysiis.htmlAccessedAugust
http://www.nist.gov/dads/HTML/nysiis.htmlAccessedAugust
http://www.nist.gov/dads/HTML/nysiis.htmlAccessedAugust


Public Health Action Incomplete routine childhood TB registration  24

 

 

Public Health Action (PHA) The voice for operational research.
Published by The Union (www.theunion.org), PHA provides a platform to 
fulfi l its mission, ‘Health solutions for the poor’.  PHA publishes high-quality 
scientifi c research that provides new knowledge to improve the accessibility, 
equity, quality and effi ciency of health systems and services.  

e-ISSN 220-8372
Editor in Chief: Donald A Enarson, MD, Canada 
Contact: pha@theunion.org
PHA website: http://www.theunion.org/index.php/en/journals/pha 
Article submission: http://mc.manuscriptcentral.com/pha

Contexte  :  Le Programme National contre la Tuberculose (PNT) de 
l’Afrique du Sud recommande l’enregistrement des patients tubercu-
leux dans les dispensaires de la collectivité. C’est dans les hôpitaux de 
référence que le diagnostic de la tuberculose (TB) est souvent porté 
chez les enfants et des préoccupations existent concernant le fait que 
ces enfants soient ou non inclus de manière précise dans les déclara-
tions de routine du PNT.
Objectif  :  Evaluer le caractère complet de l’enregistrement des enfants 
atteints d’une TB confi rmée par la culture et diagnostiquée dans un hô-
pital de référence vers le registre provincial électronique de routine (TB) 
(ETR.Net), et d’autre part décrire les résultats du traitement de la TB.
Schéma  :  Etude rétrospective de cohorte comportant des enfants 
âgés de <13 ans chez qui une TB confi rmée par la culture a été di-
agnostiquée à l’Hôpital des Enfants de Tygerberg entre juillet 2007 et 
juin 2009. On a rassemblé les données démographiques, cliniques et 

les facteurs de référence à partir des sources de données de l’hôpital. 
On a utilisé la corrélation électronique pour identifi er les enfants dans 
le réseau ETR.net de la province.
Résultats  :  N’ont été enregistrés dans le réseau ETR.Net que 166 des 
267 enfants (62%). On a noté que les enfants atteints de méningite 
TB et décédés avant leur transfert étaient enregistrés de manière si-
gnifi cativement moins fréquente. Les données de résultats du traite-
ment ont été disponibles chez 70% des enfants seulement. On a si-
gnalé des résultats favorables chez 56% d’entre eux. 
Conclusions  :  Une proportion importante des enfants chez qui une 
TB confi rmée a été diagnostiquée dans un hôpital de référence n’ont 
pas été enregistrés, ce qui entraîne des sous-déclarations du fardeau 
et de la gravité de la TB infantile. La surveillance de routine de la TB 
infantile devrait inclure un lien avec les données hospitalières.

Marco de referencia: El Programa Nacional contra la Tuberculosis 
de Sudáfrica recomienda el registro de los pacientes tuberculosos en 
los consultorios comunitarios. En el caso de los niños, el diagnóstico 
de tuberculosis (TB) se suele establecer en los hospitales de referencia 
y existen dudas sobre su inclusión en los informes corrientes del pro-
grama nacional.
Objetivo: Se buscó evaluar la exhaustividad del registro electrónico 
corriente de TB de la provincia (ETR.Net), con respecto a los casos de 
niños con TB confi rmada por cultivo que se diagnostica en un hospi-
tal de referencia y se describió además el desenlace del tratamiento 
antituberculoso.
Método: Fue este un estudio retrospectivo de cohortes, en el cual se 
incluyeron los niños con diagnóstico de TB confi rmada por cultivo en 
el Hospital Infantil de Tygerberg entre julio del 2007 y junio del 2009. 
Se recogieron los datos personales, los datos clínicos y los criterios de 

remisión a partir de las fuentes hospitalarias de datos. Mediante una 
comparación informatizada de los datos se verifi có la notifi cación de 
estos casos en el registro ETR.Net de la provincia.
Resultados: Solo 166 de los 267 niños (62%) estaban notifi cados en 
ETR.Net. La probabilidad de registro de los casos de meningitis tuber-
culosa y de los niños que fallecieron antes de la remisión fue signifi ca-
tivamente menor. Se obtuvo información sobre el desenlace terapéu-
tico de solo 70% de los niños; se notifi có un desenlace favorable en el 
56% de los casos. 
Conclusiones: Una gran proporción de los niños con diagnóstico 
confi rmado de TB en el hospital de referencia no se encuentra notifi -
cada en ETR.Net, por lo cual existe una subestimación de la carga de 
morbilidad por TB y de la gravedad de la enfermedad en los niños. La 
vigilancia corriente de la TB de los niños debería comportar un vín-
culo con los datos hospitalarios.
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